GABA(A) receptor activation and open-channel block by volatile anaesthetics: a new principle of receptor modulation?
The rapid application of solutions containing the volatile anaesthetics isoflurane or sevoflurane induced inward currents in human embryonic kidney (HEK293) cells carrying rat recombinant alpha(1)beta(2)gamma(2L) GABA(A) receptor assemblies. The responses evoked by the anaesthetics applied via a fast delivery system were recorded using the patch-clamp technique in the whole-cell mode. The anaesthetics induced a fast inward current which was followed by a prominent tail current upon the rapid withdrawal of the agent. These currents were simulated using a kinetic scheme embodying two agonist-like binding steps required for receptor activation, and one binding step by which the anaesthetic induces an open-channel block. According to this model of a biphasic receptor modulation, the open-channel block delays the ion flux through the ligand-gated receptors and, thus, prolongs the overall duration of the current response. Open-channel blocks might also be operative in other ligand-gated ion channels to modulate synaptic strength.